STEEL FROM METALLIC INGREDIENTS         221
by the oxidizing action of the iron-ore, and the lime is needed to combine with the oxidized phosphorus and retain it in the slag. The furnace is then tilted slightly and the slag is raked out, thus getting rid of the phosphorus. A fresh slag is made by adding lime and fluor-spar. Powdered coke is then added around the elec-
FIG. 94.—15-ton H6roult furnace.
trodes and the carbon of the coke combines with the lime in the slag, forming calcium carbide. The calcium carbide reacts with the sulphur in the steel, forming calcium sulphide which passes into the slag, so in this way both the phosphorus and the sulphur are very completely eliminated. This second stage of the process also serves to remove from the, steel a large quantity of oxygen or oxide of iron which was dissolved in it, and which could not be allowed tog. It is lined with magnesite brick, with an inner lining of mag-nesite mixed with one-fourth of its weight of open-hearth slag and tamped in with the addition of tar. The furnace is provided with three carbon electrodes, entering through holes in the roof, and is operated by means of three-phase current. The electrodes are held in water-cooled copper castings which move up and down, each being lifted by two chains passing over pulleys and actuated by an electric motor; the electrode-holders are guided by vertical rods. The regulation of the electrodes may be by hand, but is usually automatic by means of an electrical device actuated by a proportional part of the current passing to each electrode. The roof of the furnace is a 12-in. arch of silica-brick. The electrodes used have varied from 24 in. in diameter to about n in. square. The electrical power is supplied by 25-cycle three-phase generators, at 2,200 volts. It is stepped down at the furnace by three yso-kw. transformers giving a voltage of 80/90, 100, or no volts by means of taps on the primary windings. Ninety volts are usually employed.
